In an experimental study of weight reduction, 62 obese men and women were administered a pretreatment questionnaire and randomly assigned to three experimental treatment groups: (a) an external control group with a nonrefundable contingency; (6) a self-control group with a refundable contingency; and (c) a self-control group with a nonrefundable contingency. The results indicated that the self-control and external-control treatments were equally effective in producing reduction in weight. However, both self-control interventions were more effective than the external-control intervention in promoting maintenance of weight loss.
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In an experimental study of weight reduction, 62 obese men and women were administered a pretreatment questionnaire and randomly assigned to three experimental treatment groups: (a) an external control group with a nonrefundable contingency; (6) a self-control group with a refundable contingency; and (c) a self-control group with a nonrefundable contingency. The results indicated that the self-control and external-control treatments were equally effective in producing reduction in weight. However, both self-control interventions were more effective than the external-control intervention in promoting maintenance of weight loss.
Current work in reinforcement and attribution theory suggests promising leads for treating even the most refractory behavioral problems. In view of the ineffectiveness of most weight loss programs (Stunkard & McLarenHume, 1959 ) these theories may have useful applications to the treatment of obesity. Reinforcement research has shown that much social behavior is operant and hence under the control of its consequences. Kanfer (1971) theorized that these stimuli, when self-dispensed, have the capacity to control behavior in the absence of externally dispensed consequences. This proposition has been supported by laboratory and field studies which have reported equal behavioral effects for external reinforcement and self-reinforcement (e.g., Bandura, 1971; Bolstad & Johnson, 1972 ).
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to dispense reinforcers to himself-reinforcers which in turn control his behavior-he also learns that he is the controller of his behavior. This perception of the locus of control and its subsequent influence on behavior has been the major focus of attribution theory (e.g., de Charms, 1968; Rotter, 1966) . de Charms, for example, theorized that if a person believes that he is the cause of his own behavior, he is more likely to maintain his behavior in the absence of external rewards. In support of this proposition, Davison and Valins (1969) found that subjects who attributed to themselves the ability to withstand electric shock maintained their toleration of shock to a greater degree than did subjects who attributed their toleration of shock to a drug, which was actually a placebo.
In the treatment of obesity, recent clinical studies, employing various reinforcement procedures combined with other behavioral control techniques, have produced encouraging results.
3 For example, Mann (1972) has re-8 To avoid confusion in the use of self-hyphenated and external-hyphenated terms, definitions of these terms as used in the present study are provided. Self-reinforcement is the process of the individual dispensing reinforcers to himself, while external reinforcement is the process of somebody other than the individual (e.g., therapist) dispensing reinforcers to that individual. Self-control procedures are those procedures (e.g., self-reinforcement and self-attribution set) which require that the individual be primarily responsible for managing his own behavior. External-control procedures are those procedures (e.g., external reinforcement and external-attribution set) which require other people to be primarily responsible for managing an individual's behavior.
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ported successful weight reduction using external-reinforcement procedures; Harris (1969) and Mahoney (1972) have reported successful weight reduction using self-control procedures which included self-reinforcement; other investigators have reported successful weight reduction using a combination of both external-control and self-control procedures (Jeffrey, Christensen, & Pappas, 1973; Penick, Filion, Fox, & Stunkard, 1971; Stuart, 1967) . Unfortunately, none of these studies has compared the relative efficacy of externalcontrol and self-control procedures on both the production and maintenance of weight loss.
Based on the speculations of Kanfer (1971) and de Charms (1968) , it would be expected that self-control and external-control procedures would be equally effective in producing weight loss during therapy, but that self-control procedures would be more effective in promoting the maintenance of the weight loss in typical posttreatment environments where few reinforcers are available for the maintenance of weight loss. Thus the primary purpose of the present study was to compare the relative efficacy of external-control and selfcontrol procedures on both the production and maintenance of weight loss.
METHOD Design
Since previous behavior studies employing a variety of control groups-no treatment, waiting list, attention placebo, information only-have consistently reported insignificant changes in weight (see review by Stunkard & Mahoney, in press) , it was reasoned that a control group in this study would be redundant and therefore was not included. In place of a standard control group, an additional self-control group was included in order to investigate a secondary hypothesis that a nonrefundable contingency self-control group would have a higher rate of inappropriate self-reinforcement (cheating) than a refundable selfcontrol group. 4 In summary, obese adults were randomly assigned to (a) an external-control group which combined external reinforcement and an ex-•* A fourth group, external control with a refundable contingency, was also considered; however, it was not included because (a) the refundable versus nonrefundable contingency condition was not the primary purpose of the study, and (6) the condition of external control with a refundable contingency does not approximate the usual experimental or naturally occuring use of external reinforcement.
ternal-attribution set; (6) a self-control group which combined self-reinforcement with a refundable contingency and an internal-attribution set; and (c) a self-control group which combined self-reinforcement with a nonrefundable contingency and an internalattribution set.
Subjects
Adults from the community, who were solicited through newspaper and radio announcements, were told that the weight-control program would meet for seven weekly meetings in addition to a six-week follow-up, that it would emphasize the alteration of eating habits, and that each person would need to deposit $35 at the first meeting, a portion of which he could earn back each week contingent on his performance. They were then questioned to determine whether they met the following eligibility criteria: (a) between 10% and 80% overweight by the national standard of obesity, (b) not pregnant, (c) not involved in any other current weight program, (d) not on any medication that might affect weight loss (e.g., "diet pills"), and (e) planning to be present in the area during treatment and follow-up. Out of an initial pool of 148 potential subjects, 57 females and 5 males met these criteria and were randomly assigned to the three treatment groups.
In general, these adults were typical of the "hardcore" overweight (Young, Berresford, & Moore, 1957) . They were middle-aged (X = 39 years old, range 21-60); they were considerably overweight (42% on the average, range 12%-79%); and all had experienced previous unsuccessful attempts to regulate their weight either through medical means (88%) or through commercial weight programs (61%).
Weight-Control Therapists
Three undergraduate students, one male and two females, were the principal weight-control therapists.
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All three had taken psychology classes, but none had worked as a therapist. To insure a proper administration of the treatments, the therapists were rehearsed prior to the beginning of the study and monitored while administering the individual sessions. They were not informed of the hypotheses of the investigation until after its completion. In addition, their appointment schedules were balanced to insure an equivalent amount of contact between each therapist and subjects in all three treatment groups.
Standardized Treatment Procedures
The general sequence of treatment meetings consisted of an initial group orientation meeting, seven individual weekly meetings, and finally a follow-up weigh-in six weeks after the end of treatment. As the subjects arrived for their group's orientation meeting, they were asked to fill out a questionnaire consisting of the internal-external control of reinforcement inventory (Rotter, 1966 ) and a brief weight-control questionnaire. A therapist then proceeded to explain the procedures that the subjects would use during the course.
Subjects were given a manual of weight-control procedures that provided (a) either an external-control or self-control orientation, depending on the subject's group assignment, and (6) brief instructions on how to record one's own weight and eating habits, basic facts of nutrition, and specific techniques of weight control.
8 These techniques consisted of a variety of stimulus control procedures-such as reducing the amount of food purchased, prepared, and consumed-suggested, for example, by Ferster, Nurnberger, and Levitt (1962) , Stuart (1967 Stuart ( , 1971 , and Wollersheim (1970) in their research on obesity. The subjects were also given graphs and eating diaries with the instructions to record daily their weight and appropriate and inappropriate eating habits.
Two independent contingency systems, one for weight loss and one for eating habits, were applied to all subjects. The weight-loss contingency system required each subject to lose one or more pounds each week. The eating habits contingency system required each subject to make a 10-point improvement in appropriate eating habits and to make a S-point decrement in inappropriate eating habits. Each subject deposited $35 at the end of the orientation meeting; each subsequent week, he could earn back $1.75 for achieving his weight goal and $2.SO for achieving his eating-habit goal. To minimize absences and dropouts, all subjects were told that they would be fined $5 for each absence and would forfeit their entire deposit if they should drop out of the program. Money not earned back or forfeited was given to a nonprofit agency.
After the procedures were explained, two copies of a behavioral contract were signed by the subject and the therapist. The contract simply summarized in writing the treatment procedures and subject's commitment to follow the procedures to the best of his ability.
The weekly treatment meetings consisted of seven individual 15-minute sessions with a therapist. The standard format of these meetings consisted of the therapist weighing the subject, checking his weight graph, counting the number of appropriate and inappropriate eating habits, setting the weight-loss and eating-habit goals for the following week, answering questions related to the program, and then writing checks (if appropriate) for weight improvement and for eating-habit improvement. Questions unrelated to the weight-control procedures were tactfully not answered.
Before the beginning of the last weekly meeting, the subjects were given a brief questionnaire similar to the pretreatment questionnaire. At the end of the meeting, the therapist scheduled an appointment six weeks later for a follow-up weigh-in and reminded the subjects that they would be paid $5.25, regardless of their weight at that time, for merely attending the final weigh-in.
Treatment Groups
External-control group. In addition to the standard procedures which were explained during the orientation meeting, the therapist told the externalcontrol subjects that previous research has shown that weight loss is promoted if the therapist dispenses financial incentives (previously deposited by the subjects) for successful attainment of weightcontrol goals. The message emphasized the therapist's responsibility for weight loss by means of his control of rewards.
During the concluding portion of each weekly meeting, the therapist paid (with a check) the subjects $1.75 if he had met his weight-loss goals and $2.50 if he had met his eating-habit-improvement goal. If either or both goals were not met, the therapist deposited the corresponding check (s) through a slit into a locked cash box. The subjects understood that any money deposited into the security box would not be refunded.
Self-control refundable contingency group. In addition to the standard treatment instructions, selfcontrol refundable contingency group subjects were told that each person was responsible for his own weight management. The therapist told them that previous research has shown that weight loss is promoted if they learn to appropriately reward themselves for successful attainment of weight-control goals. They were asked to deposit money with the weight program and then to reward themselves a proportion of their deposit each time they met their weekly goals.
The therapist explained that the subjects should reward themselves $1.75 when they made their weight-loss goal and $2.50 when they made their eating-habit-improvement goal. Conversely, they should not reward themselves when they did not make their weight-loss goal nor when they did not make their eating-habit goal. Although the therapist recommended the appropriate reward procedure, the subjects were reassured that they had complete control to pay or not to pay themselves, regardless of whether they had made their goals. To insure confidentiality and minimize any possible social pressure, each week the therapist wrote the checks to "cash" rather than to the person, placed them on the table at the end of the weekly meeting, and then left the interviewing room and closed the door. The subject was left completely alone to decide whether to reward himself by simply picking up the checks and leaving the room or not to reward himself by dropping the check or checks through the slit into the locked cash box. In addition, the subjects were told that any money they did not reward themselves during the weekly meetings would be refunded at the end of the program. To further minimize the possibilities of experimenter bias or social approval, the cash box was not opened until after the treatment was completed so the therapist literally did not know who had and who had not deposited their checks in the cash box.
Self-control nonrefundable contingency group. The procedures in this group were exactly the same as in the other self-control group except for one important •i-.
-c Unadjusted mean weights and analysis of covariance adjusted mean weights for the external-control, self-control refundable contingency, and selfcontrol nonrefundable contingency groups across pretreatment, posttreatment, and follow-up. clause in the contingency system. The self-control nonrefundable contingency group subjects were told that any money they deposited in the cash box would not be refunded. Thus, there was an externally imposed response cost penalty if they did not reward themselves during any given week.
RESULTS

Changes in Weight within Treatments
The unadjusted mean weights for the three groups across pretreatment, posttreatment, and follow-up are presented in Figure 1 . 7 The average weekly weight loss during treatment was .7 pounds for the external-control group and ,9 pounds for the combined self-control groups.
Repeated-measures analyses of the unadjusted weights indicated significant weight changes across the three measurements periods for the external-control group and the two self-control groups, with refundable and nonrefundable contingencies, respectively (F = 10.20, d} -2/34, p < .001; F = 24.06, df = 2/36, p < .001; F = 14.77, df -2/28, p < .001). The Newman-Keuls multiple-range tests indicated that posttreatment and follow-up weights were significantly less than the pretreatment weights for all three groups (^s < .05). While there was no significant change from posttreatment to follow-up for subjects in the two self-control groups, subjects in the external-control group significantly increased in weight from posttreatment to follow-up. Feldt (1958) , among others, has argued that based on considerations of power, either blocking or covariance designs are preferred over designs employing difference scores. Since previous research (Jeffrey & Christensen, 1972) has typically reported high correlations (rs > .9) between pretreatment and posttreatment weight-a condition that increases the relative power of a covariance analysis-the analysis of covariance rather than alternative statistical procedures was employed in assessing weight differences across groups.
Differences in Weight between Treatments
Preliminary analyses of pretreatment weight differences between groups are not necessary with an analysis of covariance; however, these analyses indicated, as expected, that there were no significant differences across the three groups for actual weight, percentage overweight, or pounds overweight. The essential assumption of the equality of regression in all cells was met for both posttreatment and follow-up weight. The withincell regressions were all above .98, and the analyses of variance of the within-cell regressions were correspondingly very significant. Based on the analyses of covariance, adjusted posttreatment and follow-up weights were calculated for each group (see Figure 1 , shaded symbols). The test of treatment differences between the adjusted postweights indicated no significant difference. The a priori planned comparisons (Winer, 1962) of the adjusted follow-up data indicated a greater weight loss for both self-control groups as compared with the external-control group (self-control refundable contingency/external-control groups, F -3.92, df = 1/48, p < .05; self-control nonrefundable contingency/external-control groups, F = 3.54, df -1/48, p < .05, onetailed tests).
Additional Analyses
Analyses of pretreatment to posttreatment changes within groups indicated that the selfcontrol treatment manipulations affected scores on the internal-external control measures. In essence, these measures attempt to assess whether an individual believes he can control what happens to him (internal orientation) or whether he believes what happens to him is beyond personal control (external orientation). Correlated t tests performed on the subjects' Rotter internal-external scores showed (a) a significant increase in internal orientation for the self-control refundable contingency group (t = -1.82, df = 18, p < .05, one-tailed test); (b) a slight tendency toward a more internal orientation for the self-control nonrefundable contingency group (t = -1.02, df -14); and (c) no change in internal-external orientation for the external-control group (t = +.51, rf/=17). Similar trends were found on an item measuring internal-external orientation specifically related to weight; that is, both self-control groups reported a significantly more internal orientation (Wilcoxon matched-pairs tests: selfcontrol refundable contingency group T = 6, p < .01; self-control nonrefundable contingency group T -7, p < .01) whereas the external-control group reported no change in orientation.
All cases of inappropriate reinforcement for weight loss among the self-control subjects (refundable contingency = 4.4%; nonrefundable contingency = 15.1%) were a result of taking undeserved rewards. As expected, subjects in the self-control group with the nonrefundable contingency cheated significantly more than subjects in the self-control group with the refundable contingency (t -1.98, df = 32, p < .05, one-tailed test). In the external-control group, there was no cheating since the therapist controlled the dispensing of the monetary rewards.
DISCUSSION
The findings of the present study demonstrated that the self-control and external-control treatment conditions were equally effective in producing weight reduction. The average weekly weight loss during the treatment of .9 pounds for the combined self-control groups and .7 pounds for the externalcontrol group was consistent with the recommended goal of a gradual weight loss of approximately one pound per week (Stuart, 1967) . Furthermore, this rate was comparable to the average weekly weight losses ranging from .7 to 1.1 pounds reported in previous behavioral studies (e.g., Hall, 1972; Harris, 1969; Mahoney, 1972; Stuart, 1967 Stuart, , 1971 Wollersheim, 1970 ).
An even more important finding was that both self-control treatments were more effective than the external-control treatment in promoting maintenance of weight loss. Subjects in the self-control conditions maintained their posttreatment weight loss, while subjects in the external-control condition gained back approximately 55% of their posttreatment weight loss.
Since the primary purpose of the present study was to contrast self-regulatory-enhancing procedures with external-control procedures and not to conduct a component analysis of all treatment ingredients, only speculative inferences can be drawn about the specific mechanisms involved in the superior maintenance displayed by subjects in the selfcontrol groups. Perhaps this analysis would be facilitated by first examining the similarities among the treatments and results and then examining the differences.
Using Kanfer's (1971) three-phase model of self-regulation, all subjects were (a) given the same instructions for recording their weight and eating habits (self-monitoring), (b) given the same weekly performance goals and procedures for determining whether they had met their goals (standard setting and evaluation), and (c) provided the same monetary rewards (consequences). In addition, all subjects attended similar individual weigh-ins and were given copies of the same instruction booklet for improving their eating habits. In terms of the results during treatment, all three groups achieved similar weight losses. Consequently, it seems unlikely that these factors could have accounted for the superior maintenance of the self-control groups. Instead, it would seem that these differences in maintenance may best be accounted for by the specifically manipulated treatment components-locus of reinforcement control and attribution set.
Subjects in the self-control condition were trained to rely upon themselves for consequent control (self-reinforcement) and were implicitly as well as explicitly trained in selfattribution of control. In contrast, subjects in the external-control condition were trained to rely upon others for consequent control and were implicitly as well as explicitly trained in external-attribution of control.
According to the speculations of Kanfer (1971) and Thoresen and Mahoney (1974) , training in the use of self-rewards increases the probability of continued incentives for the maintenance of a behavior in the virtual absence of external reinforcement. While there was no independent verification of the posttreatment use of self-reinforcement, previous research suggests that the superior maintenance of weight loss in the self-control groups was due in part to the self-dispensed incentives for appropriate weight control efforts.
In addition to the probable importance of the self-reinforcement manipulation, there also appears to be support for the importance of the attribution manipulation. Specifically, the self-control subjects made more self-attribution statements and reported a shift toward a more internal orientation at the end of treatment than the external-control subjects. According to de Charms (1968) , an increase in internal orientation or personal causation for a set of behaviors should result in better maintenance of those behaviors in the absence of external reinforcement. It is not possible to determine within the context of the present study whether these changes in internal orientation were produced by the explicit attribution instructions or the training in self-reinforcement, or by both. Subjects in the nonrefundable contingency self-control group cheated significantly more than subjects in the refundable contingency self-control group. Since subjects in the nonrefundable contingency group were "punished" when they were honest and did not pay themselves undeserved rewards, it was not surprising that they cheated more than the refundable contingency subjects who were not "punished" for being honest. Because of the cheating problem, it would seem prudent to use self-control interventions with nonrefundable contingencies very carefully in clinical practice and experimental research.
While the effectiveness of self-control interventions offers promise for the treatment of obesity, additional information would be helpful to researchers and clinical practitioners. The following topics warrant investigation: One, replications of the self-control interventions which employ longer treatments and follow-ups are now needed before definitive conclusions can be made about the long-term efficacy of these procedures. Two, additional studies are needed to separate the relative contribution of self-reinforcement training procedures and attribution set manipulations. In the present study, these two components were intentionally combined; however, future studies should isolate these two components and assess their effects on weight loss and internal orientation. Three, investigations of the degree to which self-reinforcement is maintained over long periods of time and the variables controlling self-reinforcement are needed in order to more fully understand the mechanisms involved in the regulation of weight. Four, the possible effects of therapist aproval need further examination. In the present study, the therapists did not know whether the subjects in the self-control groups appropriately rewarded themselves; consequently, it seems highly unlikely that their approval could systematically effect the rate of apropriate reinforcement. However, the issue of therapist expectancies is important, and future studies might test whether there are differences among self-reinforcement interventions when the therapist is and is not aware of how the subjects reinforce themselves.
In summary, the findings of the present study demonstrated that the self-control treatments were as effective as the external-control treatment in producing weight loss during therapy and were more effective in promoting maintenance during follow-up. These findings suggest that behavioral self-control procedures offer a promising approach to the treatment of obesity.
